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(54) HOLLOW FIBER MEMBRANE TYPE HEAT STORAGE TANK WATER PURIFYING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a purifying 
method and device of heat storage water capable of 
improving purifying efficiency and capable of simply and 
surely regenerating hollow fiber membrane. 
SOLUTION: A plurality of hollow fiber membrane 
elements are arranged in a closed vessel 1 across a raw 
water region 3 and a treated water region 4, and the 
stage in which the purifying cycle for discharging purified 
treated water and the regeneration cycle of the hollow 
fiber membrane elements are alternately repeated, and a 
part of the treated water is allowed to flow out to a 
treated water tank 45 and the remainder is left at the 
treated water region as the clean water for back 
washing, the stage in which air bubbling is executed by 
injecting air from the top part of the treated water region and back washing the hollow fiber 
membrane elements, the stage in which the hollow fiber membrane elements are subjected to 
the air bubbling in the opposite direction by passing air from the raw water side, the stage in 
which the raw water after air bubbling at the raw water region is discharged from a drain pipe 
14, the stage in which rinse water is introduced to the raw water region from a raw water 
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introducing part, allowed to flow out from the drain pipe and overflowed from an overflow port 
33 and the stage F in which the air in the closed vessel is discharged are included. 
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A >? Mfi&KK. «R *J £ * ft £ Sfc*©i* I b#ft*C<fc -? 
Xfl (A) 4. 

^E*sistc i«E-r 4ai3US# o tc# c k n > 4 u r 

8HttS*4E*iSl/I«<B> t, 

* U > > h 0>+^tf ccff3aET*WE*S*tc J: D 7J*SK 
MB* 4 (to tT3l-> fc«iii*«©44a*«c £ 0 n 

yj>y*ff«c^auet»i/xs (c> 4, 

stifox** <c> oxT-j^vyyti&ttoicxT- 
mxn (D> 4, 30 

1/ ffl 088 4l*Pfr 4 K 6tt * K 4 & » 
G>KH>tt*BOXe < E> 4, 

EK IW>^ 6*111 Stt 4***111 (F> 4. 
EI4£«*SrEsaa*»«: /V O -CTSMWOjiicE A O t 

3a»*4******K»(c«*i^6»i/aj**a* 

Xfi (G) 4. 

XII (H) 4*StfC4*1«4*4«Mc<0*rt* 40 
ft. 

[B*JI2 ] H*M3 ( 2 > K J: 0 TMMbkltt < 3 > t 
{ 1 ) rtO>Bi2T»fiR*« (3)4. ±«m»*« 

{4 ) 4KM?xioi#±tiM£B*u (4 ) hk&s 

(./. «D^<^aH»^B?E«*« ( 3 > rtKias* 
4* $«C*aBfcB* > h (20 0 ) ^a**«T3 
nfcffiffltt ( 1 > «rW*4B»tS*CDifk(kJggX-*-7 

r. 

gnatiBMt ( 1 > omto* < 3 > ±mwwm&\q < 3 so 



HH2000-237548 
2 

2> w*, ffi**>7' (p) *^ri/-cWM»«caa«iiE 

*» ASI0# < V 1 ) *»*4K*©*ABf (ll)* 1 
HBMcttAQ <32) 4mg<0M*S*P < 3 3 ) 

ica. <V3 > *w*4«*safft» < 1 2 ) 

n£E*« < 3 ) T^BTSlQiStEAD (35) KltS 
%£A* ( V 5 ) &W*4T«E»SSWA» < 1 8 > 

MBJKrfc* < 3 ) fttttt> K l/<f >□ < 3 4 > cc%* F H 
<V4 > £S*4KH>» ( 1 4> #»«n, 

srE±«Mi*« ( 4 ) »»±»&±$BaaiEEAD < 4 

3) KI*3!»»aJ0# (V6> *W*4±»IB4^»* 
At (1 7> 

m2±««H4c« ( 4 > *a*iww (v 

2 > «:W*4«SE*»ajff (15) #gW&n*CteO , 
HEMBMcgtHV (15) ©i£*ccv*5Qa*EE/5lf (4 
6 ) Wtttffeft. H£±tfEft&»A* < 1 7 ) £0' 
T»E»SSaW5A9f (IS) <E*ctf . S*3flWSA9f 
(17), (18) rt©E*3Wr*E«T«:ttTOfc4 
*Kg&«CCi^l,r&£^i£A^ (17), (18) 
^S«l*EEA*4a>^u*- (2 0 ) ^ES^fi, 
WBH*«!>*A* < i 1 ) 4HC«e44lti)« (15) 

flMiwc, maii*fl[)*A* < 1 1 ) *acn4»kE^4 
gria&a*gfat ( 1 5 > *an4»E*E*fl5EA« 
afk*fia*4*aE^«Ett <4 7 > ^wsn. 

EE^GEit (4 7) ccj: DKasn4E*©*lk«#^ 
Ne4>£*IIU > h (2 0 0 ) <£P5£X*9K esiw 

cc^tf * 4 c 4 4 * 4 mfrvrntyMm* 
1 0 0 0 1 1 

[&910jR*4tt{fi9»] MMcOttflrtr 
ft. RW#ffcilBk^*©H* , **«:Bl*&«>© , C* 
4. 

[00 02] 

(l^JtrjU0C25A*4J: / >^^^"CC^4. C«0J:iai/X 
«5>. *fc»»«flW>fc»»Gl$n4^. •C-Oggi^r 

[ 0 0 0 3 ] *a*>*, saa*iis^6nA:i*s*c^A 

-? AR«r®?g 0 *C s >a r A ^1#.^* ^ &m f44 1/ 
#8* 0 f V A ^ A^<0Si<: »UlM:-9Wm« 4 0 , 
^o^uij:4ff»»ttB^SCrStt*^fiHfflxrK: 
3S^^n, BftfEJ8ft#*44tOiBB<cttffl*irFK: 
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(3) 

3 

FeO (OH) •C*$n&^: i ><f*RftS*iHfbft*^ 

i**^nri^ 0 i*Tti«:t/r«>. coj^asftMc 

[ 0 0 0 4 ] C 1>A r JU £ ftflW io 

?j*&&&r&&mitti t itm& a * x * ^ u 

CC** . M*n««9 S &X .+ -U * U ^ )lQ>mC itO fc 

n. tc*Bttfc=%flW*t£<;&BH&fr&. *fc* 

<W: i ftiriifiWtttttc^TUHr* o . put* 
(DMEtc is t i/ r t>HB£ v &<ox\ g 
[0005] a*-en6#Bi4«9H*»fkf* 
a«asic:j:oji»ffcr**^*^. B*±a4M>K 30 

•J. ItfcftSB^-^sHirAofc. Sfc. *^2? 
ttSBt *, *B©H£jWc *r«HW: BoSBe « o . 

*m#8*n>zt> *fc. Ba>«B#££«x&&t'£ 

frO. A#ft. sQBB«^3^ ^^6«©P-W»*s 

[0006] <lc*t\ aa«f*n.«:^&jisw** 
vzctiffiftssnxibt). Mx.it < 1 > OjtWdjb, *t 

2^B. ISSMfe r&B&a . . B$&j 40 

(1994} ttBBlHK, ( 2 ) ffc^X¥£ m Ht&z& 
<0it$2 8 ■ ii-r^&Sttj (1994) ttSiSfeJrW 

try*-?* r a-f -©fc»<o*ffl«»at»as j < 19 
tiL&ffimsfflc^xffiKSftxte')* (4> rxm 

WMj, 44, No. 6, (1995). .'MSHft. P.**7-fJU* 

p.45^49. 4aJ:o\ <5> /NSBf*, Mti&X re 

595). p.l0-15Kti, PVA*»*«fc0fc*4*B4* 



1*B2O0O-2 3?54 8 
4 

(1995). o.??*»XClt % ~imtt9B&&0-*O£l,X<D 

^mzm^tcm^ffimmmz txx **o . < 7 > 

-*B ri-if-ofeWE>WB«»(|BBKj <1996) p, 
211-214, BfUXStffllKtt, KX»£i,r<«!««* 

r*~y~<0tcfy<O&m&#1MxfttJ (1996) P.U, 

m&S&Q&A] % <t±) ^M^yo-bAfe^. (19 
95) . p,40-4tCti. »atB«:fflC»fc*B*©»ffcaAg 

rSH. TkB^Hjj . 20, (1), (1995), p.39^45tCli. 

fBctoai^ctwaBstirfeo. (ii> <tt>* 
B#*^D-b^Bft b r/j^^iiccfe^^JljKjaiii 

i*. 'J *B*ii<c w 6Bsfij&tfe»ti: - r a>»¥^ $ 

iaii-B«BiH#. rt#St#ftffi • OnDBVIM. (199 

5.5). x^si^^, p.jotca, 7p> • x^>ei»(cn 

tittMK&SftXh*. < 1 3> 'J4ti»i. *t9 
5, (1995). p.55-57Kli, «tt*£f&*fc#K*a& 

tt«c * «Bwa ^ r 4 c i ^ia«s s ^ & . 

[0 00 7 ] «^{^*<0?^(fc<C'A:«) 

tlMcsF*^*-^, cntBi'&ea-yr. ml 

[ 0 0 0 8 ] l*t,tt#6. Cti^B^BtAttl'A: 
BMB^BC^cMtMcOMBtc^c^ca, B-«»BM 

few. 9ttdn^cflB4M»B^&»£^nr. «<<:>s^ 

C i WBIB-C* 0 . $ h K ME ccf* o r MfifLODBB 
0#BB(C±l/. ^BttDttBriSB-CA-^'C*©!! 
r^i* 3 » «Ml-Ctt«t t *©-C. ffftttBBttBB 4 «f -7 

[ 0 0 0 9 ] 4iBAB«X«t/«cBBttCBC'fc 
SSa*<D^fk»etcfet^C. *|M!B6UB^HIfcc 

?TKfcfc*2u BMukcoABi0va>A:«>(cttJ: OBMr* 
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5 

<&fca«Bfc»Bic&-?'C < *o 
[ 0 0 l 0 ] ig 

B*& ftnfc*ffc«BttB*£ftt/. i'*rA0C«ft£ 

itf *C4tC&£ 0 
[0 0! I] 

ft § tt »j BBBftli. M#RCX*A#4*£3 nfciBft 4 
x 7 - y > ?4>B3t£ tfK J; - X OC^SaftM-Ciirt 
SJV <"<?>^. 4^BttB*4x7-><:/«J>*»ff 
cc«fc d frtj o « o < Sifts t* & n % * Lsfi-Sr 7 9 ^ ur 

j»»*r»K* ** * & c 4 * 4 *>, $ rr * 
wbdstrtv* £ c 4 4 *oreB*©B** 

[0 0 12] BBi«*ccfci,>-C, JJD 

etc, gffl«4>©ffi*ts©^**rtfv*>n. 
}5SrtWa>*«0«#K:a*4*K:. MMMWi 
UT«^r*a*«*aiu<iBftsi*^c4Scwk- 
>A©n»fkftf**«t4 u-cS^^^Aii, 40 

teas $ nfctts*a*«: un s it « ^cimah s^q 



fM2 0 0 0-2 3 7 54 8 
5 

*S»tt*Eagft;$1**£*, tt+C^ft*«:»ffc*& 

ST^stc^c^c*>*«r^c4^x^*to 4 c, » 
tteSKfiT, i/^-?riS!f9(o^<fc»*»Bo[>aBfks 

[ 0 0 13] Ub»->TRBBni*. *#Hfl> ( 1 > 
r Btt*<0B*«4 f»f fcBK**<J!>£E;Mi!j 4 f±(w 6 
nfcttBJtlrt K . *S&Bx I- >' > h A5S«S*«4«iB 
Ai^K^rNDB^RBBBAtt^KfUtu. *3L* 

L/C . um^^Pia*^*^f*m : ^?LM^'C*DE 

tk b« u » f t $ nfeBB*«me<t>s*B^ Aiiite) 

*£Mfe&B£«B*jrettB?&flnBfttt'C . Iffl 

icttm? &it&*omtit 4 *>\>t. umtv-i tux- 
e» ofcue+s&Mx u > > ^ <D=£t^ ***#e 
ccBDafi$n*SJS*<D^k*ST?^->r, snaps*-? 

B * »B* WC * 6»f k» *©»B*©^BX«saKKi 
l6l;x-«4Bffi*BaiB*fe«B*«*0iE'C*IllS 
*. •J»(CjeuxBB<rBBB«U4c£l/rBrttBB 
rtOBB*4>ftliiXB (A) 4, R4cB(llffAtfiii«cc 
J6t/CKH>«:B*. B*«CC**K*&«*iaffi 

aus^b ? *c k u ^ > & o r {an 3 « «sab ox 
BK*a*B*b^ > hfiE>+a»tc»ar*BK«M* 

cc J: DXl«*Bf5*4rf5««sC:i'/rB ofc«4B*«©«4 
B^icji^SiB+Si^iaxu^vh^ig^u, iSig^tc 

«fc<*r-^wj>y*tT«t^a«tfPi/is (o 4, 

«»0X« <C) «5>x7-^^y vyiiSttffilKxr- 
M^ijvjff «XS <D) 4, XT— '<^y>iTW>B 
AttocWnfcB**, WI2aaB*<o»uai(./B4i*Bw 
& K b ^ fc«>© K U V >tt* W 0X!9 

<E> 4, BBB*«A»*6**«r*tBS»*i(lK: 

(F) 4, E»^timBB^*Al/rTqlW*B 
^EA0rB9r«rr?4c«BBBOK4cW>6ttb 
ffiT*!*^Xfi <G> 4. mB#c[>fiB*IHRVBj4c 
WC'&Rttt^ttftffiri-S (H) 44^trC4^ 

Btr*»**cwnk*ttj ictoBasn*. 
[ 0 0 1 4 ] s^gjSBawi*, -^sjec. { 2 ) rsE^ 
^ »juc«wftBeinBrt0!)EEABuxB < a > 
»s*«tcsar&?ft»a*B*ii»ffi*»^6»^fc 

BE^ai^SABx U> > h*BMW:ffjW«B*tt 
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4im pbKtoii&mtttnwv&i&ojx < a > 

HJKcWl/lUr*, IMK>i!l!aH«B*R»IIE*l«>JK 
f ( £ > *B*»©»Mc«WMfcfl* J . c 4 > 

rRBxs (c> tcftttftigjfe*, 
remm«*&. «!Kiti>r«ffi4c«(c«t9r6e 

■*iccj:Otfa:ton&Ct*ftttt'r*l»fi* (2) 
J©£v*nr ( 3 ) EccE48CD8^*<Di#<tfrS: j . < 5 > 
rillWtKi <F> !&*!!*&« t^Cttfcfc 

nsc^ftit&^y &B!re.« ( i ) < 3) 3s 

?2in < F > -AK <* ^«aMa44«l*l?tt^<E>igiS$n 

< i > jg/bssi < 5 > 

(k*ttj , (7> n»E+3*i*x u>>h* . aw; 

x%tiB^$t\xvt>ctZGttt?&W&£ < i > flr 
[ 0 0 1 5 ] * fc, WEB«li*«W© ( 8 > rftttfl 

{ s > cc j: q rm*m < 3 > <t jjntf 

* (4) iC<if±W^nA:*BB* ( ! > ^WETWR* 

«»£*« <4 > rtccft^u ^cww^s 

££[*« { 3 ) Ric&gf * J; ^ tc+S^rtx u > > h 

(200 > ^is»*sTs^tesBa» ( i > zmtzn 
fflS*<o&it&wv*>~?x . m&mmti ( i > 
{ 3 > ±aws>n**An < 3 2 > ku*. )£**:✓ ^ 

**?&jmc0va* (ii> WB«n, neiuas 

AD < 3 2 ) £*lttS«>Jgl*a*P (33) tctt. 

< v 3 > *wr&iii*ia?ft* < 1 2 ) #rc*& 

n. MBJK*K < 3 ) -rtK)T«a«EAP ( 3 5 ) cc 
l*£A&A# < V5 > &*ty&T«EW3£t«AB < 1 

a > htx. kbwam < 3 > mm f U -/ >P 

(34) iCttKHW* <V4 > «r«y&KU.Oaf 

©±SS«tEAD (4 3) Ktt£5U?Hk,# (V6) * 

»«Jfi*« (4 > 0>$ffl£&> *m*BtiB* (V2) * 

a*BKB* (15) €We*«a*«l*EAit (46># 
SRttWl, WE±»E»3SU*A» <17> StfTftE 
ft 3SUSAW (16) ©ig<cjt % &SSU5AS < 1 
7 ) . ( I 8 > |*W)EA^af*EKT«:i»TUc&*K: 



(5) «B2 0 0 0-2 3 7 54 8 

8 

S&mc<mOX&iL%®\'3 (17), ( ! 8 ) 

a^EAt^3>7'ut- (2 0) #i2ssn. her 

*©*Aflf (11) ±ltt«Mc»H» (15) oC'fel 

cc. mejk*®«a* (in titti4iK*E*4iiE 

«S*$tl]« (15) **tl&«i*EA«!)EA«tfk 
-firHttf^^Eff^Elt (47) ftWM&n, ttttE* 
MEIt (4 7) (CJ:»JftRSn«EA^(b(C|*i»ma 
4>SMlx u> > h (20 0 ) «WteX«K iflMccV 

[ 0 0 1 6 ] * fc, ■esmmtwwi© ( 9 ) rgy|g± 

(17) iT»EWa»*At < 1 
8 ) ±tt, EHSa*» <13) <&£4"*>&»ttU 5* 
( 2 0 > l*»Et»S»*« (13) 0D«tc 

im2tixi.>&ct&ft9i£?4>mam (8) rRKEtt 

OS«l*0»ik«5ffilfiBj . (10) ritB&MPtlil/ 

# < ve > i>y mm%<D&m&$zti\m , hc£&x 
&zi>o>v*>&ct&G9Lt?i>mu# (8) nxtia 
(9 ) mm^rtxi>Hc^(on^<omt^mmm\ , 
20 (in rgijia^si^gfia^ (15) iK*<o«A» 

(11) CMKCtt. >mt°CfcL',X (15) 
6ikn«WI*t:NeiR*«AV (11) *6K*WA 
P ( 32 ) (C*BS«. R«S*re*a5A» (11)^^ 
«DR*t5*«S*ttffi» (15) tc;<^<A£tf*C£ 
^7««*«a« (55) ^SRW^Cl'SCt 

(8) 3fmsfn ( i o ) w«>^rn*ccE 
««>«wi*c[>if ib^aaaRj , (12) rgjia±gK» 

£SiVAV ( 1 7 ) a>6tt. ttntt ( 1 ) «>±lNfiB* 

« < 4 ) a>^>s^a< &WE>aa»wnf < 1 9 ) 

30 ttl/-C*J*J, CCC-EJ^^Hfffi^ (I9)lt ^+tc- 

♦xffiisitt*^ ( V7 ) mu *a^HflsaR*isiia» 

(12) ccii^T^i^^etc^^-^SlfS*^ 
(V8) ^rWU. ^«3«mre*«<3> &s»7>*1 
U > ^CE)fc»«)Sa«rBffii«: J: 9 M*« ( 3 > «:»A* 

( 1 1 ) n©i*rn^tcia«<o»(Mcfl)fWk«Mtt 

Sj- . (13) rgnBiRE*jfi?BV (12) ©iftttl^liS 
EKb^>«F( 14) ®ftlbil££ttt/'Cl'6C£*ff 
»<L'T&BiiE* ( 8 ) JfTbSM (12) E«>l-rti^tc 

40 satt©*s*©»fk«*a»Hj , (14) ruiigcjis^ 
jgxL/>' > \ \% \mK&*in&<»n\w*$&& ft -7 x 

fto^K^o+s^tt*. »Bpa«)sf»^irK«ii* 

(3) tcKS3ti6J:^^laiLt:«faB*$n'CJa&C 
i^ffiif -SBuia^ ( 8 ) fli755SI (13) (RflC'l'T 

nd-«:E«<DS»*«>?wt«53a«sj . ( i 5 ) r^E 

ttW 0 ( 2 ) <C«WEiS»«:'*a^SSx > h =&sT 

y ^ ^n. BUia^3i*«i u 

50 S%M TTL IT 3 ti Ac mid &**o> 
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<lt*pis3h (i4> ma&n<»nm*o>mt®m& 
sj . (i6> rwESTaccfiTsnfenriB**©* 

©*£*Bx U > ► ©BKCS/- V tttiHHfttoO »WA 
[ 0 0 17] 

^fccprMttro, ccr-. lai&t>'@2t*, 

tsascxftff© 1 WRa , c^ o > a 3 ac* a 4 
i**aw©*(»*©»{t5ais*ft<D 1 flauw urns 
sop iM&MfcmicmiT&tttooMwavih'). as 

0'. K4iS*M«>6«Mtsn6^AMxuy> h«M 
WT*&&G>|RBB1?*>9. B7, H8teJ:0'H9l* % 

OF eS'Ji&*3l. Z n MEM* J:tf 

[ 0 0 1 8 ] b 1 kss ti^saatt < 1 > it *©rt» 

«:±T-»r*fttJ»3 (2 ) ( 1 > AJfyCS 

». t«*jr*«(3> <lu ±*e»fusntAfl>e 

B*«(4) £U &(±W0 <2> CWWiltt^^ 

h (20 o ) arcs»ffi©if fcosTtL < 2 1 > *tis 

»f*Bll««»Ur?L»b. &sT*L <2 1 > 
8xu>* > h (2 0 0 ) «»AaTl/'C, ■C-<!>HiD» 30 
(203) tt&i&Mg (4 ) ictta** J: S*^ 
ABxUpf > h (20 0 > ©s^-jWH (20!) Ktttt 
fcfiW (202) CCS#f*£? £Tt/fc*W 

<9&<}'&feUxu>»>h (200) «. i^^ibr, 
HE*tt-<3> ectt«**j:5cc«Mistit:^*, 
[ 0 019] *^Jgxu> > (20 0 > (*. anitt 

M>^M«^«i|i&iiR4c«cceB3 ft* j: ^Klittr 40 

[ 0 0 2 0 ] c®*Mt ( 1 > tt, «»* 05* > 
fk*^>^«ci*i»rtt, #8i,&i** (3 i ) 

AD (32) ^6T»Dfll*IH ( 3 ) K«A8*V. ABJEE 
T«C+a*«x I/-* > I* <20 0 ) ( 1 

0 0 > cc j: Qflfldn, »ftt&s#*©«HB* ( 4 1 > 
(4 ) caucttua <4 2> 
a*»±tcf«. war*. 50 
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[0 0 2 1 ] «8l<fc*£Mgxu>>h 
{ 2 0 0 ) I*. ^Kfli^ ti*^, C 

1^^^^«rBl i^CB2«:4tC*t:»Mr*. *Wfl^C 

If ( 1 > rtMSfifcig (4 ) 3^&«S4e«r SS-cafetl] S 
1***i»*»tBI« (A) . *Bff««»fc5>0>E**:» 

^t/ttntt ( 1 > rt<ws*« < 3 ) e*«M!*eaktua 
teoifs (c> . 2tts#w>x>T->w>trxa 

( D > , *S*Bx > h (2 0 0 > <P$£Sflfaa>fc 

fetb <* n*? nfc«sH*t k u > i u *ctt * si* is 

<H) i^r^t*. 

[0 02 2] Tttfe*, ^I£*ffitaXiI <A> *C4dt*r 
tt. SWc*AD (3 2> »60JR4c«A«#Jkb. SB 
tt ( 1 ) rta>.nUEl^^ft?<o SBflig ( ! > ±S(l^H 

*« (4) rt©«aa* (41) lic^x^ (a> Kfcc* 
r^r^tS ( i > ©iff k: J: 9«ft4cif ma ( 4 2 ) *b 
gfw^n^o ccc:-^, bi <o tc-cjRsn&A^cc, 
rfWtcjeorisE* (4 1 > oi»*«sa*8tmD (4 
2 > «flrei«m»* (4 1 > tur 

w&m (4> ici^i. 

C©B»TJR*« { 3 ) CD4>2KAM < 1 0 0 > iigocli 
UK* (3 ! ) 

[0023] IB (A) (CW&«E* <4 1 ) ©?tffi 

a.tia^(./Xfl ( B ) tC^»Ttt, (33) 
SZfig&lcfcOX PU^>fi«BS. BUU8(C*«jRbk 
«4cKiIi] VKVs2«(Cl& t; *C K u ^ > &B4c«cc g 
ST t* K# -> X K U ^ > <L 1/ -CStii S it 

[ 0 0 2 4] XKIS (C ) tdfec^C. Mi^UD 
(4 2) «rffli;m*S*D (3 3) tBl'fcttB-C, ± 
mAEEAD <43) ^6Ef*S5K««Al'r. *S* 
l!xu>'>h <200)«. «fia*Bxu-rf>h (20 
0) <D#£tofrfttC9kT>tciBM& (4 1) tcj:^ig>?t 

(@2 <a> > RtxiBftecjfKxr^^yvyttftt 

l*. 4SMJ>xi/y>h (200) ©B*J:<»tt*-t* 

isstHroxr^^y > «en«B?i©j«*^s**a 

ABxu^r > h (20 0 > ©*a«»^fefflbai$n 
A:®®* (4i> *rffto*i, *a*Bxuy> ntc 

! ) v**a^Bxu>->h©*Wjr»fl«<*:tU-Cff» 

Ms* <4i) tb&axtsmr&ctffivtt&Wi m 

t/*»fl 6d *K »X J*, C ft « & i ^(TM^mx\tU 
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l*. B«, IW (2 2) &4^;ft|gxi^>h (20 
0 ) (2 0 0 ) HtCfiSS tifc^I»tt ^ A a©P«± 

[ 0 0 2 5 ] JMC, X« < D> tcfc^C, TBffiBEEA 
□ (35) ^6iB*lfll©x7^<^y>y (02 ( b> ) 

cc&To coawiMxr^y soxfi (C> 

Kfcir>r*2i*»x UjO h (2 0 0 > <&*3lSP£rtJfr 

&BoiB3n«ftfe«Mc (4i) +x-?T^n. +2* 

S ( E) Kfc^C, *3L*»A U>'> h (20 0 ) 10 
4> *btt»iHU -XCCXfl (F) Kfct-T, TT$k 

<3> *yy#. yy «f©»7»i*iB <g> 
cannc, saaii8tca»*EAi/T»»y4yystt* 
BHM*6«otiii/'C*tt&u xecis (H) -csaa 
tt ( 1 > rtfl«3»«rtt*K->rB4* *JU*»7y 
4. H*, U) it. H*<ol«E*|fil*7nrSfli, 
(a) It, 4fi&*aito#A£7ny£E|l, <>o (*, ff 

tt$m«^<&$^s^«:my$tBi. (x) ®* 20 

S« ( 4 4 ) We#fl£^T*en€:&fol/Tl'*. 
[ 0 0 2 6] B4t^ ( A ) SO'Zfi ( B ) 

it. «a*«<4> cc]*&i > «i*}»a«fiBbk«ttAcctt 

x U >* > Y (20 0 ) (D+Stf&^^B***** « 
ttftfcff Offi 5 4 1 'BttOtftftft ffi^ 5 * £ C t M&B 
TT'*>4 0 fcB*** ( 4 ) K»?W48»&&«4a*2£B * 

» 1/ ffl 1#B1K>«B* £BftB t 0 r «T C t *> V 

BCBft-Clt. CCE>J:^«cfeBA^SI^A:SMNBUc 

[ 0 0 2 7] 5 mtein < C > K J: *) B*« 
{ 3 ) 4>B*#£l,< «ftsnfc»&«:tt, BteXS 

(C) ^ccKu^vtttxfiscrrrffxfictfftc 40 

fc«K, Xg(D) «WB*rtxTM?-ij>y«f«^c 

ta*c*4. *&B4^>jiwr«ris (F ) t*, 
as. niE*«cj:ofTf>c:i*ra**i. R*ccsii^rx 

ltB*<W Cta 0 K iMMcfl * K«H4clMt^6iea $ n 

uamt. cfl>jr*ft»»*«:»i*rTf ifis (F> * 
xtf r&fcwaa < , cnz<D&it*%m<»m&€' 1 r> 
t*4. 

[ 0 0 2 8] ( 1 ) **. ffi**B'C»o 

tT. «fl>£Bt*ffl*l**BBB*2 0 t/h r©*8*« 50 



WI2000-237548 

r*»w**l»t-*fe»©ii>«)"Cii4iO BB*c*^r 

J:<. tttM <2> It, 1 8-8«*?>UA**-jU 
fBrtU WtWO < 2 > 7fl«8TJl < 2 1 ) 

*fBswftrBpat«si/t:5L»!(./, ssttl < 2 i > tc 
it i #y o^w 3 7 *©*a*Bx i/ > > h (20 0 > 

^jf AITl/C. <-©fc1P«l (203) lt»(tS*i« 
(4 ) cc&gf^J: ^cc. S4>SifcBxu^>h (2 0 

0 > fiW-jUfc < 2 0 ! ) A:BM (202) tcs 
BBW*ift(C % aTl/3te*0«s>*+a*Bxi,^> 
h (20 o ) it. @S^<i tr, K*t« ( 3 ) i<:ttgf 
* «fc 5 cct§.^ U Aio C fcc* ^> *S*Bx u 

> b (20 0 > <OtUKgm&2 5 9 m 1 «CA ->fc„ 
[ 0 02 9] B3acXH4«, B33$Htt*Jm>fc*ft 

w®B3»*o»it^aasB© i «a^cntc 

Mftlb«B«£CE} i M<rAfl»tc»UH i r«ft»«>BBB 
r-^^o co»fk«LBffil«, tttto (2) cc^:0T^ 
( 3 ) i±«<D»it»*«>»e*iS <4 ) ice 

ttw^nfeBWB < i ) wcqw&w ( 3 ) &ee*« 
(4 > 6cck->x, BCWA4&B,icH (4 ) rte<:fis 

n. *n*=>©H<c pittite ^.'UAOHfttt^fcibC'r* 
[ o o 3 o ] igr^ts ( i > (owjkm < 3 > ±«s>a*« 

AD (3 2) (C»HR^K>^ (P> £*U,r§£!tfgicji 

tto. na« (vi) «rnr«BJiUi4cM»AB < i 

1 > BAWAD (32) 0C'JS7fffitoJl*?a 
*□ ( 3 3 ) BABdW ( V 3 ) -SB*S 
ffi^ ( ! 2 ) *iBW6n. flrfcifl ( 3 ) T«J>T(iaUll 
SAD (35) i<:(t^isA^ < V5 > ^WT^T^S 
»B«U»A« (18) aNMf&n, B*« ( 3 ) «»Q 

KU-/>P (34) tCtth"U^>^ < V4 ) *WT* P 

iw ( 1 4 > ^:^en, <4 > is» 

V>±zm%,1£\0 (43) (C{fiEtMBiOE)BBB8*ttl 
BT4C4^'C«4aatfpail/^ <V6> ^Wt"4±gC 
ff«S«WAB (17) ^HW^n. ±BBB4cK 
(4 ) *»Ctt«a*»tti*F (V2 ) ^Wf4«fB*» 
fflt ( 1 5 ) aw*WrC4a»), CC0rt«C*$W4«Mc 

grtti^ (i5) o«mca. «jfcB« (45> 

6^Cfe0, CCM4a*lffg (4 5) Kit, *ftWtC*5 

(P2) ftitrcij»r*4. 

[ 0 0 3 1 ] ±SKJ?2.?U9A^ (17) iTSPEJ^ 
a^A^f ( 1 8 ) tit, EKSSK^B (13) ©B*j^ 
WftO, S*EtHS5S-*g (13) ©fi(Clta>^u* 
- ( 20 ) ^B2B$nri»4. CO±5lffif»ast*AB 

(17) fF»E»a5WA« (18) tlt^rL^>E 
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(13) ««M"*6<Mtl/ , Cl*6«eWttftC* 
*V Kms&M (13) ttt»tt^»*«c«=i>^u 
< 2 0 > ttfi < 1 7 > £S < 1 8 > ©*n**lW« 
BfciBBSn*. «ffi*»tll* (15) 

wesASMt <4 e > aww&ft. ±«e»3«*a 

9f < 1 7 ) atf T*Ef««*A« (18) 4>BKI*, 
i*£S«A» (17), (18) rt©Ef7««BEEei 

#0. 8m - pa. 0!;M*O. 4in-i>acclfi 

< 1 8 ) ^a»tffiAT*3>^U*- (20) dffig 
*ft. -*Jfe93i*CttKJ: VC, *iMk*a-feA-JMW 

[ o 0 3 2] ^momtmmch^xit, *s*«x 

■?-lc£ 9 f^T4J)Mti)<>7 ( P > JWfckl/C gflW 

^IMSn«. tofctt. JR*<o*A« ( 1 1 > t« 
S*J»IHW < l 5) «WC. (li) 
«rgftn&H*E*<tplSafS*gfag (15) Z&ftZ 
Wg^kE^^E/JSKffc^^m-r^^lE^EIt <4 
7> #tttt&tVCl'6. CCC'fSCO^kSSCCfet^Ct*^ 

immo>m&*. **E#*Eat < 4 7 > »6*>ji*iee 
(oijb/jff^^d^ i/ «t t * s> - *• >i«e A^^n. c off 
«K}flfJMKtc8 < ^-fr>-W>WWBa«<: J: OH** > 
7 <p> 4HM:£ft4J:*K&<?'C4*Q. cftfc*-* 

[ 0 0 3 3] «**A* <ll) Mo+Ktt, &8&A 
* ( 50 ) #R(*6ft, C««A» c 1 1 ) ii. gil/ 
bt>*Mtt*>6JM< (3 1) *9$kt 4>tcW>mA#> 

r«»H*gtffls (15) &JMc43o«AV < 1 1 > a>w 

(55)li, .J5B*ciBt>-C«ai*8Wi« (15) taft 
ieffi*&iBa«*«A« (in (3 

2 > (OMRStf . Xt*ttSl*«A» (11> iPh<OWAi 
*lft«Mc$tB« (15) KM-fMas-sscitf-C* 

in»a«a4cfi:ea*wiiv c i s > stcrwA* c i 

<3> tCfcttA'CfttJ^fcte^-Cc^. COPIKfct' so 
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rttBMBtt* ( 1 2 > <L K IW >» ( ! 4 > J»iMflCC 

DM 6ftri**#, *jw«:tow**«*c[>fWbttB 
tt. McjBttt (12) ©SSajSliKb^va (14) 

[ o 0 3 4 15 6cc±flEif£5ti*A* (i7) *>& 
i*. isntc ( i ) o±««e*« (4 ) ^&£fit«tt< 

fc&®£»ttiH* (19) 3^»ttl/ 1 C*J0, CCC'EJ^ 

mm ( 1 9 ) «, &*K-*2sas** (V7 > t 

WO. fifeS^te^SEsgg (12) Kj&&T*££lc 
3 6«:a*cc-^asitt#» (V8) £WU 

(3)«ri?^'J> y©fcJM>i»*»M 
(CJ:DJK4da (3) CC£AT£C <tfc Effete frVCC* 
4. c«%* < 1 9) I*. Wfc* 

JK*8ttt* (12) £&t*U H^*-Y*A«t7"S«c 

( i ) $-.6o2am*§s?ftg (i2> Rtf/x 

t*±SRE»ab&B9 (17) *«4l/-c»*K4fc26tc: 

»©S«ftlll*t* (3 ) fc*Ar*fca«c*Jflt,-C. IE 
*«*flf (12> &m&LX&&ic&bXWMW <3 > 

[ 0 0 3 5 ] ( 3 ) T«©TSte SWSAD' ( 3 

(18) *s»«f>nt:*5 9. COTtOffl&SMJsM 
(i 8) li, ftecjjWBofcJ:^^, 3^1^(20) 

*W««Wr*E»S!i«*B (13) ©ift*^6±«E 

«aSWA» < 1 7 ) 4»ttL/rc*4, 
[ o 0 3 6] awe, *ftWCflt«r 4+3L%lSKoc*r 

Vittrj.^ m r okt, *3i*!S ( 1 0 0 ) CDft/dB-C*-? 

r. ( i o o ) &m*.\mv«z># « tr^jur 

(ion *«a3nri>*<>cDx««. ^uc. its 
(AS) ( * > 1 - 0 mm-C, K4>SAK < 1 0 
0 ) k*5 > y^»0 .15^G >0C-@il7t (102) 
ft, « CD»*ltti* 0 . 0 2^0- 8 5 S ^ D > 

ftWI-Cli*^*KH ( 1 0 0 ) <h l/f^^ utbCfttM>A 
«° P £ 8 1 0 8 A Gte#, C 9 0 Wtt*tC+ 

[ 0 0 3 7 ] ( 1 0 0 ) ttffia^EMiMnC 

taWS-SWC^Tab*. 9fEtfa#A&tt. B5(C 
mr«C^(CJRE4c (3 1) tplOil'X. BAi (31) ^r^D 
ET4C 4 tc^: 0, *3i*SS ( 1 0 0 ) <D#m*h*A 

(3D ^jgisasiao, <e£*M ( i oo > ^sastc, 

( 5 ) «:«8iJl/-C. *SSJS (10 1) ^^fk^ 
»* <4 1 > €:»<«f6«:^r4<>©-C«>4. ^Ur, 
H 6 ton* J: ( 1 0 0) * t 19»*ft 
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r. 4>£*iixu>'>h (SCO) tfltai,fc, co* 

£*SU LoO h (20 0 ) CCfcUCtf, 4>£ftB ( ! 

0 0 > *£i3 0 0 0*, «**rtcc. *il«8 0 nun, 
BfflfiH«Kte*cfc^C, tt*HP» (203) t 

i/c . *<»mm i * u *< t tr - ^wik: n i * fe ^ - 

(201) ccm^a, i*«it/fc. C(D* 

gyfcKx u-tf > h (2 0 0 > 4>«*t* 1 0 5 0 + 2 0 m 

(2 0 1 > Kit, *©±*JBB*»ilW&BTfl. 10 
(21) CCSgf^xf *fcdM)NW ( 2 0 2 > tRWC 

[ o 0 3 8] ca>«K*»i*T**W«[>i*ik*ft 

*i*$tB# (V2> tfNkt'Cfc". K* (3 I > tt, JR 
*»A» ( 1 l > £iI(VC#>7 <P> J:4ttn« 
( 1 ) coiKrftift (3 ) 0±.toKmt*>tiXl*i>BABX 
□ ( 3 2 > iPh. ttHtt ( 1 > T«K>»W* ( 3 ) CCS 

A* *v *a*«x u>' > h <2 o o > tius *ifc£ 20 
ffc*tg&*o»fS;ki*, (ion A^ee* 

ffit ( 1 5 ) «at>r . KBfism < 4 5 > ccis^n 

l j « o**), *&&ilxb>>h (2 00) fcrnfiTT* 
( 1 0 0 ) (WW!**!** (31) #H 1 * 
<wm W) K^j^KEftSStvc, jsusti. * 
Mft»ff«®«yuc < 4 1 > i*4>£*tt < 1 0 0 > 
rtSM>*3!» < 1 0 1 > frhfm (u > tc^?<£ ^cc^/t 

3S*« ( 4 ) KEJsan-ciiiifcfcT u «ffl**ain 30 
<4 2> £/ri<^ igjnuac*s»ts^«^n»air 

[0 03 9] ff£*OJUK^t»rlM!T4. * 
#ft*^*jWCfcl*TW:. J: 5 tt, *i$ft*<3 

1 ) #E»3tva*&feft. — tO*DEt*flit?ff*l#t' 
1*4, l/*U,St#i=K ecOfftt©***. *S*BxUjf 
> h (20 0 > < 1 0 0 > <C*HM 

(3D ©if fisftB ( 5 ) am«?*i»HBi4* 

t*. 4>SAttxu^ > h < 2 0 0 > £ffll*fc3tt*4>tt 

t&. ut»u. +^iixi,>»>hai*a*i^jLU*o 

E©£ffcfl>Rfl» <8E) *§li«icS*. % -«©EA2 
(PUKftEWO. lm* pa/cm'KLh) K&Ofc 
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O J^fcttOMHMcc. $E#HESt ( 4 7 ) ICJ: 9 

fttM »Jl>K»*l*riHfetM JjI^WW*. "eft: 
L/. &E*ftW£lt <E9(i> ^-^S*ra 

[ 0 0 4 0 ] ^417*^ 9*<DJM ( A ) T'ii, $ T, K 

>^ <p> ^ (Vi ) *HurK*©«te* 

^ <V2> MotnW.f 1 > 0±tMSB* 
« <4) A^©«il*©^»XI*-SS*4!kli*»fttl» 

(15) ^&attekti]dtf4. aBWesi»ft«M««fl> 

[0 04 1 ] XKJE&SkOIB (B) -C, ^ (V2) -S: 

Mt>. (V3 > *mi-'c. sfrits ( i ) icemznx 
i>z&fi&m'?t£icT&m&w ( 3 ) ©*a*Kx 

u^>h^MKfftr *■**!!!*»*« (12)* 
[ 0 0 4 2] X©a5R»lyI« (C > i*, 

4c4*r*. sfctfsuvi jOBcaastti/ia-c, 

^ ( V3 ) Rtfff (V8>a», ±MEf*SA«Att 
(17) *^SSS0'X7^^'J >yffla«*»A (31 
5MPUEttm«0. in'* pa/cm 1 ) Ur, 

aat^sttBxu-rf > hcc-rta^ffofflsn/caM 

Xfi<c-ff«^}*^$ii6. cnfe«)JiWi:*a*«xu 

*S*«x u> > h lti&>(cSMdtf 6n4<£AMx u 
>o h cc b fc»fiHWI«5*«»*Et'* «T fc: 0 fiK^ 
ccK«ttA:nit«Wi4aD*l'ti4>a*«xb>>t 

I*. Mcjffitt (12) **)KU-Oil*r*Hr*. 

[0 04 3] XtCff (V6) «rB)G. F?fil3r1^ (V5) * 
■o-CT«EB*2S5R»A« <18) 

( 1 > ©T^6xTM^ij>yjBffijR*i»Al/ , CiB* 
SSUC J: *J H*« ( 3 > 4"©*a*«x > h ( 2 0 
0 > flWffitf fflx 7 > <7 U > 5 . jc^Xfl ( C ) 

K*«4xr^7' | j > ^fjUcc, ie^rtxT^ry > 

^4>«ne«li«:*2*»x u> J > Y (20 0 ) ^'*3i^ 
$WfribWua$titcW** (4 1) +rfTteh. *s 
*Bi U > # > h C a>4c*X'A < *1t ^4l4 # Hffl 
(V3> i*BB(r»fc1*aS<CB<. «B«l6i>r. CGHfi 

Ufrtxr^rv^yKi, ^s^tas < 1 9 ) 

frlig ( 1 > *SR©Jg*SMtiD (33) *6«0X7^»J 
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17 18 

r^^'j wtesa&&±T*<7V >y<otdi>o * [o 04 6 ] £K*f**xfi <g> *c. # (V3 > so' 

&Rttl*<C,J:9flbMR (3 ) $<»m*<D*tmi*%U>t X (V4 > ftHOSSCCb. # (V6 ) «3KUC±tf 

ik(feffi!MUcC!> K b >f >«Z*XfI£P'? T^'Xg ( 1 7 } ( 4 > *ftl/C 

*t?ai*, «*« ( 3 > tcmAL*mt&M,fcsttcfttt m*m < 3 > <c^atffiAi/t:«»r«rr tf*«*m 

lCt&V&2>. tctcU. *#fflicfcin:i«$*<W *©T««E*« <3) ^fll/tUT. C£>fe1, ft (V 

^ftsfsmttAi^fftci. 2 > t*HKi/ft <V8 > awct,r*K. 

[ o 0 4 4 ] -?S'CC# { V 4 > «rM* . «ttfc»^n [ 0 04 7]* UWCCC. TffiErltS < 1 ) rt tC«B fCC* 

ci&aftEWcxr^y >y©fc^ast»i/S *«U'. rate*, — ££3Wfc*tTfi-ci* % gara* 

tx«*i«xr^^y>yctt*a*Mxu->c>h«)*a 10 (V4> tmt;. mh#<v3) ftwc»fc*»c. jr* 

a»c9irr«ft!ieA«rn<r^Ai^'cac < , ±»»is*« «ad < 3 2 > ^&hka«mc« < 3 > keauos* 

^aJMAtlBiirfTfe^siWttfti*. # < V8 > *Rk>ra»8fa» (19) 

[ 0 0 4 5 ] utter * *xn < f > *c. #a*«xuy *« ( 4 ) rt«'aattt*air. *©«, a&a*** 

> h (20 0 ) a^SftfdBWcig ( 3 > trr <tc (4 ) rt^6««S&ic«)fl|i&<r£OJGCi>J: ^(CSST& 

AO. ft < V 2 > «H 0±MUUc« ( 4 > A.«E4aMi C t#W * U»#, fc 4 **91**WHasn/ct 

*Stl*C4tlK*, * < V3 > SWft (V4) fcBlCC 4>. cn6«B*l*£»»am (19) CCjft&jQc ««Rrfc 

I/O SIKtS ( 1 > fl*aftEHtelB6tt*6. M* 20 SHUV <!2> *«Ttt9**C±#-C»*. Ctlfefe 

(32) rr ( 3 ) ±SPiCE rKKKJTOJ: 9Ka»fetl*« 

AO. KU^>« { ! 4) 4aJr^W[*iata» ( 1 2> [0 04 8] 
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